The effect of thyroxine on the calmodulin-dependent (Ca2+-Mg2+)ATPase activity and protein phosphorylation in rabbit fast skeletal muscle sarcolemma.
Enzymatic properties and the protein pattern of sarcolemma fractions isolated from three groups of rabbits: euthyroid, hyperthyroid and hypothyroid, were studied. The amount of phosphorylated intermediate formed by the calmodulin-dependent (Ca2+-Mg2+)ATPase and the activity of this enzyme as well as that of (Na+-K+)ATPase were the highest in membranes isolated at the hyperthyroid state. On the other hand, sarcolemma obtained from the hypothyroid animals exhibited a decreased activity of (Na+-K+)ATPase, while the activity of calmodulin-dependent (Ca2+-Mg2+)ATPase was the same as in the preparations obtained from euthyroid animals. Thyroid hormones also changed the protein pattern of muscle sarcolemma. Membranes isolated from hyperthyroid animals lacked peptides of apparent molecular masses of 41 kDa and 53 kDa, while a peptide of the apparent molecular mass of 63 kDa was enriched in the preparation from hypothyroid animals. Thyroid hormones affected endogenous cAMP-dependent protein phosphorylation. The sarcolemma fraction obtained from hyperthyroid animals exhibited a decreased phosphorylation of peptides of apparent molecular masses of 30 kDa and 47 kDa, while the cAMP-independent phosphorylation of several other peptides was augmented. Moreover, sarcolemma preparations isolated from hyperthyroid animals showed higher activity of cAMP-independent protein kinase(s) and lower activity of cAMP-dependent protein kinase when compared to the euthyroid preparations. It is proposed that thyroxine increases the content of calmodulin-dependent (Ca2+-Mg2+)ATPase protein and affects the activity of cAMP-independent and cAMP-dependent protein kinases bound to sarcolemma.